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(54) Milling apparatus 

(57) Milling apparatus for milling a road surface (2) 
of concrete or asphalt with the aid of a rotating milling 
roll (16,31). Inside the milling roll (16,31) a hammer axis 
(22) is mounted, to which hammers (28a,. M 28f) are con- 
nected. The hammer axis (22) rotates faster than the 
milling roll (16,31), which causes the hammers 
(28a,. .28f) to strike a number of strike shoulders 
(29,30), mounted inside the milling roll (16.31). In this 
way, additional impulse moments are transferred to the 
rotating milling roll. 
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Description 

[0001] The invention relates to a milling apparatus, 
for the milling of hard materials like concrete, rock or 
asphalt, provided with a milling roll mounted for rotation 
around a central longitudinal axis, to a surface of which 
milling roll a number of milling bits are connected, and a 
hammer axis, mounted for rotation around the central 
longitudinal axis, for operationally applying additional 
impulse moments to the milling bits. 
[0002] A milling apparatus of this kind is known 
from WO 89/01837. The known milling apparatus is 
used, like the inventive milling apparatus, for example 
for equalizing a road surface, in which process a partly 
worn off wearing course is removed. For that applica- 
tion, the milling roll is mounted in a wheeled frame with 
an adjustable height and the frame is provided with a 
power source for driving the milling roll and for propel- 
ling the apparatus. The milling bits mounted on an outer 
surface of the milting roll are usually welded -on tool 
holders, in which the actual bits made for example of 
tungsten carbide are mounted. 

[0003] In the tknown milling roll an additional 
impulse moment generated by providing the hammer 
axis with an additional eccentrically located weight, for 
generating radial directed vibrations in the milling roll. 
These radial directed vibrations generate an additional 
radial impulse moments on the milling bits, which sup- 
ports a scraping action of the milling bits. 
[0004] The present invention is based on the obser- 
vation that an moment should be preferably directed in 
the direction of movement of the milling bits. A favoura- 
ble embodiment according to an aspect of the invention 
is therefore characterized in that the hammer axis is 
arranged for applying the additional impulse moments 
in at least substantially a tangential direction to the mill- 
ing bits. 

[0005] A favourable embodiment according to 
another aspect of the invention, in which a relatively 
slow rotating hammer axis may generate an additional 
impulse moment at a relatively high repetition fre- 
quency, is characterized in that an inner wall of the mill- 
ing roil is provided with strike shoulders and that the 
hammer axis is provided with hammers, mounted for 
operationally engaging the strike shoulders. 
[0006] In order to arrive at a situation in which the 
hammers can engage the strike shoulders on one hand 
and in which the hammers may pass the strike shoul- 
ders after an impulse has been exchanged on the other 
hand, the apparatus is according to another aspect of 
the invention characterized in that every hammer is prv- 
otally mounted to an arm connected to the hammer 
axis, such that the hammer can strike a strike shoulder 
if the hammer is at least substantially in line with the 
arm. 

[0007] The invention moreover aims at reducing the 
wear and tear of the bearings of the hammer axis and to 
increase the control convenience of the milling appara- 



tus by reducing tangential directed vibrations. A favour- 
able embodiment according to another aspect of the 
invention, which realizes these improvements, is char- 
acterized in that the hammers are distributed around the 
5 hammer axis to obtain a well-balanced arrangement. 

[0008] A favourable embodiment according to 
another aspect of the invention, which has as an advan- 
tage that even with a milling roll with a limited stiffness a 
good distribution of the additional impulse moments 

io over the milling bits is obtained is characterized in that 
the hammers are distributed at least substantially regu- 
larly spaced along the hammer axis. 
[0009] Every time a hammer strikes a strike shoul- 
der, an impulse is transferred to the milling roll for 

15 obtaining the desired effect. A very favourable embodi- 
ment according to another aspect of the invention is 
characterized in that a hammer is mounted such that it 
can strike a plurality of strike shoulders. In a favourable 
realization, the strike shoulders run at least substantially 

20 regularly spaced along at least substantially the entire 
length of the inner wall of the milling roll. 
[0010] A-further favourable embodiment according 
to an aspect of the invention is characterized in that the 
milling roil and the hammer axis each are provided with 

25 individual drive means. This embodiment is more 
expensive than an embodiment in which only the ham- 
mer axis is driven but is provides an opportunity to 
select for a particular material to be milled the rotational 
speed of the milling roll and the rotational speed of the 

30 hammer axis in combination in order to optimize a par- 
ticular parameter, like the speed of the milling process 
or the smoothness of the milled surface. 
[0011] A further very favourable embodiment 
according to an aspect of the invention is characterized 

35 in that in an operational mode the hammer axis rotates 
four to eight times as fast as the milling roll. It is possible 
then to generate an additional impulse moment with a 
very high frequency, which greatly enhances the effec- 
tiveness of the milling process. 

40 [0012] With the additional impulse moments arriv- 
ing at such a high frequency, it is even possible to drive 
only the hammer axis ; in which situation the additional 
impulse moments together drive the milling roll. 
[0013] In order to prevent the drive means of the 

45 milling roll to absorb part of the additional impulse 
moments, a favourable embodiment according to 
another aspect of the invention is characterized in that 
coupling means are provided between the drive means 
and the milling roll, in which at least in a tangential direc- 

50 tion some clearance exists. 

[0014] The invention will now be explained in more 
detail with reference to the following figures, in which: 

Fig. 1 represents a possible embodiment of a mill- 
55 ing apparatus according to the invention; 

Fig. 2 represents a longitudinal cross section of a 

possible embodiment of a milling roll; 
Fig. 3 represents a transverse cross section of a 
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possible embodiment of a milling roll; 

Fig. 4 represents a possible distribution of the mill- 
ing bits on a developed milling roll. 

[0015] Fig. 1 represents a possible embodiment of 5 
a milling apparatus 1 , arranged for removing a layer of a 
road surface 2, consisting of concrete, asphalt or a 
stone product. Milling apparatus 1 comprises a front 
wheel 3, enabling the apparatus to be steered with the 
aid of a steering wheel 4 and two back wheels 5. con- w 
nected via a transmission 6 to a diesel motor 7 for driv- 
ing the milling apparatus 1. Moreover milling apparatus 
1 is provided with a milling roil 8. covered with milling 
bits and connected via a transmission 9 to diesel engine 
7. According to the invention, milling roll 8 comprises a 15 
hammer axis 10, provided with hammers, which ham- 
mer axis 10 is connected via a transmission 1 1 to diesel 
engine 7. 

[0016] Transmissions 6, 9 and 1 1 comprise multiple 
v-belts for connecting them to a main axis of diesel 20 
motor 7 via variable transmission units, well known in 
the art, such that the speed of milling apparatus 1. the 
peripheral velocity of milling roll 8 and the linear speed 
of hammer axis 10 can be adjusted mutually independ- 
ent with control devices 12,13,14. dependent upon the 25 
operational qrcumstances, like the desired milling 
depth, the smoothness of the milled surface and the 
hardness of the road surface 2. It is also possible to 
drive a hydraulic pump unit with diesel engine 7 and to 
provide back wheels 5, milling roll 8 and hammer axis 30 
10 each with a hydraulic motor, in which case the linear 
speeds can be adjusted independently in a manner well 
known in the art. 

[001 7] Fig. 2 represents a long it udi nal cross section 
of a possible embodiment of a milling roll according to 35 
the invention, in which a first pulley 15. driven by trans- 
mission 9, drives an inner roll 1 6. Inner roil 1 6 and pulley 
15 are connected by a hollow axis 1 7, which hollow axis 
1 7 is supported by two ball bearings 18.1 9 mounted in a 
housing 20, which housing 20 in turn is rigidly mounted 40 
to the frame of milling apparatus 1. Under operational 
conditions an outer roll, on which the milling bits are 
placed, is placed round inner roll 1 6 and is fixed to it with 
bolts. The outer roll is not shown in this figure. Moreo- 
ver, a second pulley 21 is provided, driven by transmis- 45 
sion 1 1 , for driving a hammer axis 22. Hammer axis 22 
is supported by four ball bearings 23.24,25.26, mounted 
in hollow axis 1 7 and in inner roll 1 6. Hammer axis 22 is 
provided with six arms 27a.. .27f, which are distributed 
regularly spaced along hammer axis 22 and which are so 
each successively rotated over an angle of 60 degrees. 
On the ends of the six arms 27a..27f six hammers 
28a,..,28f are prvotally connected, which can. if they are 
located in line with the corresponding arms, hit the two 
strike shoulders 29.30 which are located on an inner 55 
wall of inner roil 16. to which they will transfer a tangen- 
tially directed impulse. During this transfer the hammer 
is slowed down, but the linear speeds of the inner roll 



and the hammer axis are chosen such that the hammer 
is again in line with the corresponcfing arm when it 
approaches the next strike shoulder. 

[0018] Fig. 3 represents a transverse cross section 
of a possible embodiment of a milling roll, with an inner 
roll 16 on an inner wall of which the two strike shoulders 
29,30 are connected and with an outer roil 31 , the inner 
roll 16 and the outer roll 31 together forming the milling 
roil 8. On outer roil 31. a large number of milling bits is 
mounted, for milling the road surface 2. The milling bits 
used are known in the art and consist of a holder 32, 
which is welded onto outer roll 3 1 and a cutter 33 of a 
cutting metal which is rotatable mounted in holder 32 
and which may be provided with a tip 34 made of tung- 
sten carbide. From Fig. 3 it is clear that the impulse 
moments generated by the hammers 28a,. ..28f in com- 
bination with the strike shoulders 29,30 always are 
directed to a large extent in line with a point 34 acting 
upon road surface 2, in the process of which hard mate- 
rial that is present in road surface 2 is shattered. Fig. 3 
moreover shows that the hammers 28a...,28f are evenly 
distributed round the circumference, which means that 
hammer axis 22 is always well balanced and that ham- 
mer axis 22 is substantially free of radial directed vibra- 
tions. 

[0019] Fig. 4 represents a possible distribution of 
the milling bits on a milling roil 31. which milling roll 31 is 
showed for clarity in a developed position, in the sense 
that in an operational position the lines AA* and BB* 
coincide. It may be noticed that in a direction indicated 
by an arrow, which is also the direction of propagation, 
the milling bits are located such that always a limited 
number of cutting metal cutters 33 are active and will 
receive the additional impulse moments of the hammers 
28a f ..,28f, while in adirection perpendicular to the direc- 
tion of propagation the milling bits are located such that 
the surface to be milled will be evenly milled. 

Claims 

1. Milling apparatus, for the milling of hard materials 
like concrete, rock or asphalt, provided with a mill- 
ing rod mounted for rotation around a central longi- 
tudinal axis, to a surface' of which milling roll a 
number of milling bits are connected, and a ham- 
mer axis, mounted for rotation around the central 
longitudinal axis, for operationally applying addi- 
tional impulse moments to the milling bits, charac- 
terized in that the hammer axis is arranged for 
applying the additional impulse moments in at least 
substantially a tangential direction to the milling 
bits. 

2. Milling apparatus according to claim 1 , character- 
ized in that an inner wall of the milling roll is pro- 
vided with strike shoulders and that the hammer 
axis is provided with hammers, mounted for engag- 
ing the strike shoulders. 
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3. Milling apparatus according to claim 2, character- 
ized in that every hammer is pivotally mounted to an 
arm connected to the hammer axis, such that the 
hammer can strike a strike shoulder if the hammer 

is at least substantially in line with the arm. 5 

4. Milling apparatus according to claim 3, character- 
ized in that the hammers are distributed around the 
hammer axis to obtain a well-balanced arrange- 
ment. 10 

5. Milling apparatus according to claim 3. character- 
ized in that the hammers are distributed at least 
substantially regularly spaced along the hammer 
axis. 15 

6. Milling apparatus according to claim 2, character- 
ized in that a hammer is mounted such that it can 
strike a plurality of strike shoulders. 

20 

7. Milling apparatus according to claim 2, character- 
ized in that the strike shoulders run at least sub- 
stantially regularly spaced along at least 
substantially the entire length of the inner wall of the 
milling roll. : 25 

8. Milling apparatus according to claim 2. character- 
ized in that the milling roll and the hammer axis 
each are provided with individual drive means. 

30 

9. Milling apparatus according to claim 2, character- 
ized in that in an operational mode the hammer axis 
rotates four to eight times as fast as the milling roll. 

1 0. Milling apparatus according to claim 8 or 9, charac- 35 
terized in that coupling means are provided 
between the drive means and the milling roll, in 
which at least in a tangential direction some clear- 
ance exists. 

40 
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(54) Milling apparatus 



(57) Milling apparatus for milling a road surface (2) 
of concrete or asphalt with the aid of a rotating milling 
roll (1 6,31 ). Inside the milling roll (1 6,31 ) a hammer axis 
(22) is mounted, to which hammers (28a,.. ,280 are con- 
nected. The hammer axis (22) rotates faster than the 



milling roll (16,31), which causes the hammers (28a : .. 
280 to strike a number of strike shoulders (29,30), 
mounted inside the milling roll (16,31). In this way, ad- 
ditional impulse moments are transferred to the rotating 
milling roll. 
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